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Abstract: Contiones – assemblies during which important Roman politicians discussed the laws 
proposed at the People’s Assemblies as well as candidates for the offices and presented their opinions 
to the Roman people – are considered by some scholars as one of the central institutions and rituals of 
the Roman Republic. Considering the role contiones played in the political life of the Roman Republic, 
we can ask how many Romans participated in them. In our paper we present results of acoustic analyses 
of two places at the Forum Romanum that we know were platforms for speakers at contiones: the Rostra 
and the podium of the Temple of Castores. The main goal of our study was to establish the maximum 
number of participants that could have heard speeches inteligibly. To do that we used a 3D model of 
Forum Romanum considering not only the geometry but also the acoustic parameters of materials used 
to construct the rostra and adjacent constructions. Based on the sound power level of a speaker and 
possible noise sources, on which the recipients were exposed to, we established areas where speeches 
could have been heard and understood. This in turn allowed us to estimate the maximum number of 
recipients.
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1  Inroduction
One day in early 66 BCE Marcus Tullius Cicero ascended the speaking platform at the Forum Romanum 
and spoke in front of the people. Although he was an experienced and distinguished orator who had given 
many judicial speeches, this was the first time he had delivered a political one at the assembly. His goal was 
to convince the people to vote for a proposition submitted by a tribune, Caius Manilius (cf. RE 14, 1928, pp. 
1133–1134; Broughton, 1952, p. 153) to transfer the main command in the war against Mithridates Eupator, 
the king of Pontus and Tigranes, the king of Armenia to Pompey the Great (Cic.Corn.1, fr. 16, Fam.1.9, 
Phil.11.18, Mur.34; Vell. Pat.2.33.1; Liv.Per.100; Asc.60, 65C; Plut.Vit.Pomp.30, Vit.Luc.35.7; App.Mith.97; Cass. 
Dio.36.42–44; Eutr.6.12.2; cf. Frank, 1914; Gruen, 1974, p. 63; Leach, 1978, pp. 74–75; Seager, 2002, p. 49). 
His hope was to win over Pompey’s support for his future race for a consulate. Despite Pompey’s high 
popularity following his quelling of the pirate menace, Cicero faced a difficult challenge. Manilus’ notion 
met with fierce resistance from an influential segment of the Roman nobility. In speeches delivered before 
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the people, their representatives pulled out their heaviest guns, reminding the people of Sulla and weaving 
a vision of tyranny and loss of freedom arising from entrusting this much power in one man’s hands (Plut.
Vit.Pomp.30.3–5; Cass. Dio.35.43.1–2). In the end, Cicero prevailed and convinced the people to support 
Manilius’ proposition. However, before breaking the arguments of the opposition he started his speech – 
known as De lege Manilia – by acknowledging the crowd and its importance: 
Although, O Romans, your numerous assembly has always seemed to me the most agreeable body that anyone can address, 
and this place, which is most honourable to plead in, has also seemed always the most distinguished place for delivering an 
oration in, still I have been prevented from trying this road to glory, which has at all times been entirely open to every virtuous 
man, not indeed by my own will, but by the system of life which I have adopted from my earliest years. For as hitherto I have 
not dared, on account of my youth, to intrude upon the authority of this place, and as I considered that no arguments ought to 
be brought to this place except such as were the fruit of great ability, and worked up with the greatest industry, I have thought 
it fit to devote all my time to the necessities of my friends (Cic.Man.1).
Cicero’s speeches and the context of their delivery has been the subject of many studies (see Bennett, 
1995; May, 2002; Vasaly, 1996). However, there is one aspect that is usually ignored: numerous assembly, 
to cite the Arpinate himself. We know for the most part what the composition of the senate was and how 
many senators attended. We have considered how many of them could have participated in the debates (cf. 
Gruen, 1974, pp. 162–210). The contiones – the popular assemblies during which Roman politicians spoke 
before the people – were not so fortunate. For a long time they were dismissed and their role within the 
republican political system denied (cf. Pina Polo, 1995, p. 203). Perhaps that is why scholars have not asked 
the question of how many Romans could have participated in a contio and, more importantly, how many of 
them could have heard and understood the speaker.
2  Contiones and Propaganda
Before answering the question raised above it is necessary to explain the role contiones played in the Roman 
‘constitution’. This in turn will reveal why it is such an important question to consider.
Speaking before the people was an important part of being a Roman politician. However, it was 
forbidden to do so at comitia and concilium plebis – the election and legislative assemblies. Contiones were 
thus the only public assemblies that allowed Roman politicians to deliver a speech in front of the people. 
A contio was convoked by an office holder with potestas – a consul, praetor, censor, aedile, quaestor, 
decemvir, a military tribune with consular power, triumvir, dictator or, as usually happened, by a plebeian 
tribune – who presided over the assembly. He had the right to invite the speakers, and to set the order of 
speaking and time each was allowed (Pina Polo, 1995, pp. 204–206).
There were different kinds of contiones, among them legislative, electoral, judicial, military, and 
funerary (cf. Pina Polo, 1989, pp. 92–170). The legislative contiones were the only meetings that allowed 
important politicians to discuss laws proposed previously at the legislative assemblies and present their 
opinions to the Roman people. Some scholars (Laser, 1997, pp. 66–69, 138; Morstein-Marx, 2004, p. 124) 
believe that contiones played the key role in determining the fate of a proposed law. If a proponent noticed 
that the people participating in a contio were not in favour of the law, he withdrew it to avoid a severe loss 
of prestige at the People’s Assembly. Cotiones were also a crucial part of the election of new officials. They 
allowed candidates to present themselves in front of the people as well as ask others – usually important 
figures and ex-consules – to support them publicly (Pina Polo, 1995, p. 209). Funerary or laudatory contiones 
played an important role in Roman public life and were a crucial part of funerary rites. During such events 
either a member of the family was allowed to publicly praise the deceased, or an official spoke on behalf 
of the whole community (Pina Polo, 1995, pp. 211–212). An oration of Caesar delivered at the funeral of his 
aunt, and the wife of the late C. Marius (Suet.Caes.6.1; Plut.Vit.Caes.5.2) is considered to be an important 
step in his political career (cf. Badian, 2009, pp. 20–21; Taylor, 1957, pp. 11–12; Weinstock, 1971, pp. 17–18).
Contiones can therefore be considered as one of the central rituals and institutions of the Roman 
Republic crucial for political propaganda or – to be more precise – personal branding (Bell, 1997, pp. 1–2, 10). 
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They gave the people a conceptual framework for a correct interpretation of symbolic communication 
embedded in material artefacts considered as media of Roman propaganda such as coins, gems, buildings 
and architectural decoration, and inscriptions. Since the study of target groups is an essential element of 
studying propaganda, attempting to answer the question of how many people could have heard the speaker 
becomes important.
During the Imperial era, the political contiones lost their importance. However, this does not mean 
that they have disappeared completely (Pina Polo, 1989, pp. 171–181, 1995, p. 211). Rather, they became an 
opportunity for the emperors to speak directly to the people of Rome. According to written sources, it was 
the emperors1 who most often led the contiones, although sometimes consuls, praetors and praefecti Urbi2 
also stood before the people. In this period, on the other hand, the role of military contiones increased (Pina 
Polo, 1995, pp. 211–212).
During Republican era, different kinds of contiones took place in various locations. In Rome the most 
popular speaking platforms were: the rostra, the podium of the Capitolium, the podium of the temple of 
Bellona, and the podium of the temple of Castor and Pollux (Döbler, 1999, pp. 139–140; Pina Polo, 1989, pp. 
182–198, esp. 183–184, 1995, pp. 212–213). Later, when the temple of Divus Iulius was constructed, it also 
became an important speaking platform.3 If needed, contiones took place outside the pomerium at Campus 
Martius or in the Circus Flamininus (Pina Polo, 1995, p. 212). Since the two most popular speaking platforms 
were the rostra and the podium of the Temple of Castores (and after the erection of the temple of Divus 
Iulius, there were three) were located in the Forum Romanum, the political and ritual centre of the Roman 
Empire, we decided to study them and compare their acoustic properties.
3  Acoustic Analysis in Archaeology
Most acoustic studies in archaeology focus on analysing caves (Dams, 1984; Devereux, 2001; Díaz-Andreu 
& Mattioli, 2016; Till, 2014), and megalithic structures (cf. Devereux & Jahn, 1996; Fazenda, 2013; Till, 2011; 
Watson & Keating, 1999), as well as some monumental buildings (cf. Beristain, Coss, Aquino, & Negrete, 
2002; Bilsen, 2006; Lubman, 1998, 2002). As for the classical studies, most acoustic analyses were conducted 
on theatres and odea (cf. Berardi, Iannace, & Maffei, 2016; Declercq & Dekeyser, 2007; Farnetani, Prodi, & 
Pompoli, 2008; Vassilantonopoulos & Mourjopoulos, 2003, 2009). Although the importance of an acoustic 
study of the Forum Romanum for better understanding of Roman oratory and the relationship between 
speaker and listeners has been already recognized by E. Betts (2011, pp. 128–129), little has been undertaken 
so far. Since the study of the audience is a crucial part of propaganda analysis (Lasswell, 1948, p. 37; 
O’Donnell & Jowett, 1989, pp. 295–296) we should ask how many Romans may have gathered at contiones,4 
and how many of them could then have heard the speaker intelligibly. This can give us the maximal range 
of people the speaker could have reached in one oration, and thus a principal audience exposed to the 
propaganda embedded in it. The results not only allow estimation of the primary range of the transmission, 
but they can also be a basis for further analysis of the spread of information throughout Rome.
According to Betts (2011, p. 128) today the voice of an orator can reach halfway across the length of 
the Forum. However, this does not take into account both background noise and acoustic properties of the 
surrounding environment. As we know from written sources, depending on the circumstances, the crowd could 
have been large or small, noisy or quiet (cf. Cic.Mil.1, 3.1, 4.1; Mart. 6.38.5–6 Plin. Ep. 9.13.19; Stat. Silv. 4.5.49).
1  After Pina Polo (1995, p. 211, ann. 49) we can list: Augustus (Suet.Tib.21.3), Tiberius (Tac.Ann.4.40.7), Caligula (Cass. 
Dio.40.13.1), Claudius (Cass. Dio.40.10.1), Otho (Tac.Hist.1.90), Vitellius (Tac.Hist.3.36, 68), Nerva (Plin.Pan.8), Traianus (Plin.
Pan.65), Hadrianus (SΗΑ.Hadr.8.3), Septimius Severus (SHA.Sev.12,8), Severus Alexander (SHA.Sev. Alex. 3.4, 25.11, 57.1), Pupie-
nus (SHA.Max.24.8, 25.5), Constantius (Amm.Marc.16.1013).
2  After Pina Polo (1995, p. 211, ann. 50) we can list: Plin.Ep..2.1.1, 2.1.6; Fronto.Ep.1.52, Tac.Hist.3.37; Tac.Ann.12.4; Coll.Avell.14.2, 
29.3.
3  However, Coarelli (1985, pp. 314–320) argues the speaking platform was not an integral part of the temple but rather an in-
dependent structure in front of it.
4  As can be expected the total number of participants varied and their number depended on many factors (cf. Cic.Mil.1, 3.1, 4.1; 
Mart. 6.38.5–6 Plin. Ep. 9.13.19).
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4  Methods
To conduct an acoustic analysis necessary to answer the question of how many Romans could have heard 
the speaker well enough to understand him, a 3D model of the late Republican Forum Romanum is needed. 
Unfortunately, we were not able to gain access to such a model before conducting this preliminary study. 
Thus, we had to rely on a late Imperial Forum Romanum Sketchup 3D model created by Lasha Tskhondia 
(Fig. 1).5  This required a few adjustments. First, since the Republican rostra was demolished by Caesar and 
a new one was built in a different place (Cass. Dio 43.49; cf. Diod. Sic.12.26; Asc. Mil. 12), we were forced to 
give up the acoustic analysis of the place. In the end we decided to conduct a study of the Imperial rostra 
for comparison purposes. Second, since the Temple of Divus Iulius occupied part of the space directly in 
front of the Temple of Castores, thus reducing the size of the crowd, we decided to remove it from the model.
Figure 1. A top-down view of the model of Forum Romanum used in the study. The temple of Divus Iulius has been removed 
from the model, as explained in the text.
Updated 3D geometry was imported to Catt-acoustic software, where acoustic properties of surfaces were 
added. The most important parameter is the sound absorption coefficient, indicating how much of the 
sound is not reflected from the surface. Values are defined for 6 frequency bands (from 125 up to 4000 Hz) 
from the range of 0 to 1. The absorption coefficients used in the model are presented in Table 1.
Table 1. Sound absorption coefficients of materials used in model.
Frequency 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz
Material name Place of use 
Travertine paving 0.01 0.01 0.01 0.01 0.02 0.02
Tuff temple, podium 0.05 0.05 0.05 0.08 0.14 0.20
Ceramic roofs 0.08 0.09 0.12 0.16 0.22 0.24
Plaster all other 0.02 0.02 0.03 0.03 0.04 0.05
5  https://3dwarehouse.sketchup.com/warehouse/getbinary?subjectId=456438acf00cb5ad6c4e174b0cf70299&subjectClass=e
ntity&cache=1520532602052&fn=Forum Romanum.skp&recordEvent=true&name=s18
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Apart from geometry and material properties, the sound source positions and sound power spectrum was 
defined. Two independent simulations were conducted in order to compare the range of a speaker standing 
on the podium and near the entrance to the temple. In both cases, sound levels of “human_singer” were 
used, defined by SPL at a distance of 1m are presented in Table 2.
Table 2. Sound pressure level (SPL) at 1 m distance from sound source defined for speaker.
125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz
SPL at 1 m distance, dB 65 68 71 74 77 80
200 000 rays (energy particles) were generated from the sound source. Rays travel on straight lines 
reflecting specularly from surfaces. Depending on the properties of surfaces, a portion of the acoustic 
energy is absorbed (proportionally from the sound absorption coefficient, less energy is reflected than 
hits the surface). Receivers record rays hitting it at a specific time. Based on the record of particles hitting 
the receivers, echograms are made for each receiver. From echograms, acoustic parameters can then be 
calculated.
The most important parameter in our case is a Speech Transmission Index (STI), calculated taking 
into account the reverberation time, the level of speech, and the level of noise. According to IEC 60268-16 
international standard, STI between 0.00 and 0.30 is bad, 0.30–0.45 poor, 0.45–0.60 fair, 0.60–0.75 good, 
and 0.75–1.00 excellent. In the case of Forum Romanum, maps of STI were calculated for all places not 
occupied by buildings.
A typical spectrum of noise level was applied to the model evenly distributed over all surfaces of 
receivers. Three different noise levels were applied to compare cases of low level ambient noise, typical 
audience noise (Figs 2–3), and raised audience noise (Table 3).
Figure 2. Results of STI analysis for speaker speaking from the Imperial Rostra with “typical audience” background noise. 
Green marks the area with the STI measure of 0.75–1.00 (‘Excellent’), dark blue marks the area with the STI measure of 0.60–
0.75 (‘Good’), light blue marks the area with the STI measure of 0.45–0.60 (‘Fair’), yellow marks the area with STI measure of 
0.30–0.45 (‘Poor’).
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Figure 3. Results of STI analysis for speaker speaking from the podium of the Temple of Castores with “typical audience” 
background noise. Green marks the area with the STI measure of 0.75–1.00 (‘Excellent’), dark blue marks the area with the 
STI measure of 0.60–0.75 (‘Good’), light blue marks the area with the STI measure of 0.45–0.60 (‘Fair’), yellow marks the area 
with STI measure of 0.30–0.45 (‘Poor’).
Table 3. Applied in calculation noise levels (Vassilantonopoulos & Mourjopoulos, 2003).
125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Total dBA
Low-level ambient noise 45 dB 38 dB 32 dB 28 dB 25 dB 23 dB 36 dBA
Typical audience noise 40 dB 46 dB 49 dB 42 dB 38 dB 34 dB 49 dBA
Raised audience noise 46 dB 52 dB 55 dB 48 dB 44 dB 40 dB 55 dBA
Today estimates of crowd sizes are based on image analysis (cf. Ma, Li, Huang, & Tian, 2004; Marana, 
Velastin, Costa, & Lotufo, 1998; Yin, Velastin, & Davies, 1996). Since it is impossible to go back in time and 
take a photo of the crowd at Forum Romanum, to utilize this method we used a different approach. We 
calculated the crowd size using two different methods based on modern observations of the behaviour of a 
crowd. An average person occupies approx. 0.2 m2. Therefore, in theory we should be able to accommodate 
5 persons per square meter. In reality during public meetings the density of the crowd varies between 1 and 
4 persons per square meter, sometimes even exceeding the theoretical limit of 5 persons per square meter 
(Still, 2014).6 Based on this, first we took a mean of 3 persons (mean density) and multiplied it by areas we 
were provided by our acoustic analysis. However, since at similar public events the density of the crowd 
is usually higher closer to the speaker and decreases with distance (Still, 2014), we calculated the crowd 
size assuming that in areas where the Speech Transmission Index was excellent the crowd density was 
5 persons per square meter, where there was good STI there were 4 persons per square meter, and where the 
STI was fair, there were 3 persons per square meter (moderated density).
6  However, it is worth noting that the later causes a feeling of discomfort. Therefore, the crowd reaches the density of more 
than 5 persons per square meter only in special circumstances, or for a short period of time (Still, 2014, pp. 43–44).
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5  Results 
For mean density and raised audience noise the speech from the podium of the Temple of Castores could 
have been heard by approx. 357 persons and from the rostra by approx. 336 persons. For the same level of 
background noise, but calculated with moderated density the speech could have been heard by approx. 
375 people for the Temple of Castores and approx. 351 for the rostra. Only in that case would have a speaker 
at the Temple of Castores had a wider range than at the rostra. The results for the most obvious case, with 
typical audience noise and mean density are: for the temple 1284 people, and for the rostra 1323. With 
moderated density: for the temple 1383, and for the rostra 1423.
As is clearly visible there are some differences in results due to the crowd size calculation method used, 
but more interestingly, there are also differences between the two places for the background noise levels 
we assumed as the most relevant, while for typical audience noise, speakers at the rostra have wider range 
independent of calculation technique. For an extreme situation, when all listeners are quiet, with no wind 
or rain, we calculated a low-level ambient noise case, where 5929 people could have understood the speaker 
at Temple of Castores, and even 6651 at the rostra.
Table 4. Results for the Temple of Castores.
Background noise: raised audience noise (55 dBA)
Intelligibility 
of speach
STI range Area in m2 Density (mean)  
in persons per m2
Results with mean 
density in no. of 
persons
Density  
(moderated) 
in persons per m2
Results with 
moderated density 
in no. of persons
Excellent 0.75–1.00 0 3 0 5 0
Good 0.60–0.75 18 3 54 4 72
Fair 0.45–0.60 101 3 303 3 303
Poor 0.30–0.45 539 3
SUM 357 375
Background noise: typical audience noise (49 dBA)
Intelligibility 
of speach
STI range Area in m2 Density (mean)  
in persons per m2
Results with mean 
density in no. of 
persons
Density 
(moderated) 
in persons per m2
Results with 
moderated density 
in no. of persons
Excellent 0.75–1.00 7 3 21 5 35
Good 0.60–0.75 85 3 255 4 340
Fair 0.45–0.60 336 3 1008 3 1008
Poor 0.30–0.45 1019
SUM 1284 1383
Brought to you by | Uniwersytet Jagiellonski - Jagiellonian University
Authenticated
Download Date | 9/17/19 9:06 AM
 The Acoustics of Contiones, or How Many Romans Could Have Heard Speakers   347
Table 5. Results for the Rostra.
Background noise: raised audience noise (55 dBA)
Intelligibility of 
speach
STI range Area in m2 Density (mean)  
in persons per m2
Results with mean 
density in no. of 
persons
Density  
(moderated) 
in persons per m2
Results with 
moderated density 
in no. of persons
Excellent 0.75–1.00 1 3 3 5 5
Good 0.60–0.75 13 3 39 4 52
Fair 0.45–0.60 98 3 294 3 294
Poor 0.30–0.45 403 3
SUM 336 351
Background noise: typical audience noise (49 dBA)
Intelligibility of 
speach
STI range Area in m2 Density (mean)  
in persons per m2
Results with mean 
density in no. of 
persons
Density  
(moderated) 
in persons per m2
Results with 
moderated density 
in no. of persons
Excellent 0.75–1.00 6 3 18 5 30
Good 0.60–0.75 88 3 264 4 352
Fair 0.45–0.60 347 3 1041 3 1041
Poor 0.30–0.45 963
SUM 1323 1423
6  Summary
The results of our preliminary study of the number of participants in contiones who were able to hear the 
speaker intelligibly in two popular places where these assemblies met show that the podium of the Temple 
of Castores seemed to be better for maximising the crowd size when the background noise was high than 
the rostra – a place built specifically to function as a speaking platform. However, the situation is reversed 
when the background noise is low or typical. This shows that this kind of analysis can provide interesting 
results, enriching our understanding of both Roman oratory and Roman propaganda. Based on our results, 
it would be interesting to compare the results with an analysis of the old Republican rostra. Study of the 
old rostra would help to test the hypothesis that the location of the Republican speaking platform near 
Basilica Aemilia limited the crowd, leading to its demolition by Caesar (Muth, 2014, pp. 306–307).7 The next 
necessary step in improving the study is to include computer modelling of variables, i.e., levels of speech, 
background noise and density of crowds. This would allow better indication of the range of possible results. 
The results may in turn form the basis for a study of the speed and range of information dispersal in the city 
of Rome conducted with the use of existing models of information dispersal.
Acknowledgements: We would like to thank Lasha Tskondia for the permission to use the model of Forum 
Romanum created by him in our study.
7  One must bear in mind that the audibility and also the visibility were important factors here (Muth, 2014, pp. 306–307).
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